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ABSTRACT

This study replicated and extended a previous study
that investigated group performance in relation to
cognitive ability and personality factors by examining
problem solving performance on an analytical timed task

(Zin Obelisk task) at the individual level. Subjects were
101 undergraduate college students from California. No

significant correlation was found between individual

cognitive ability (high numerical reasoning ability) and
correctly solving the Zin Obelisk task on time (30 minutes

or less), but the negative correlation between cognitive
ability and time to complete task was significant.
Similarly, the results demonstrated no significant

correlation between cognitive style and correctly solving
the task and a positive correlation between cognitive

style and time to solve the task. Regarding personality,

results demonstrated that conscientiousness was not

significantly related to individual problem solving
performance or to solving the task in a shorter amount of
time. However, openness to experience was found to be
related to problem solving performance but no relationship
was found in the time to complete the task. Surprisingly,

extraversion was found to be related to task completion
time. That is, the more extroverted a person was the
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shorter the time it took to complete the task. Further,
conscientiousness and openness to experience did not add

incremental validity above cognitive ability and cognitive
styles in predicting problem solving performance and time
to complete the task. Finally, the hypothesized

interaction effect between conscientiousness, openness to

experience, and ability in predicting problem solving
performance and time to complete task was not supported.
These findings help identify important factors in solving

an analytical task at the individual level. In addition,
the results also have implications for when, and if, to

form teams for a given problem solving task.
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CHAPTER ONE

INTRODUCTION
What are the steps involved in the problem-solving

process when an individual or group is faced with a
problem to solve? For example, "Should the problem be

approached analytically or intuitively?" (Pretz, 2008,

p. 554). In addition, which processes lead to successful
problem solving and what goes wrong when the individual or
group is unable to solve the problem? These are a few of
the many questions researchers in the area of problem

solving have sought to answer. One recent question is
which type of problem is better solved in groupsf and which

is better solved by individuals working independently.

A current trend experienced in the workplace is that
teams have replaced "individuals as the basic building

block of organizations" (Kichuk & Wiesner, 1996). This
trend can also be observed in the literature due to the

shift from studying individual problem solving, to
focusing more on group problem solving. This can certainly

be attributed, in part to the increasing number of

organizations utilizing work teams. However, such team

initiatives have not always been as successful as

anticipated in the workplace.
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That is, organization are not obtaining the maximal
benefits from work teams unless they recognize the type of

tasks or problems that are solved most efficiently in

groups or by individuals working independently. This in
part can be attributed to the fact that there is still a

lot to be known about individual problem solving and the

processes involved, as well as the factors that lead to

successful problem solving.

In addition, researchers have deviated from
considering team members as individuals and instead treat

the team as a whole unit, forgetting that individual team

members can affect the work group process. Finally, even

though a considerable amount of research has focused on
individual problem solving, results are often
contradicting due to studies utilizing different problem

solving criteria and different tasks. Therefore, the major
purpose of the present study was to bring together the
findings to date regarding individual problem solving and

to extend previous research in order to add to our
understanding of problem solving by examining the factors

that lead to effective individual problem solving on an
analytical, timed task. More specifically, we examined how

cognitive and personality factors play a role in

individual problem solving performance. We begin with a

2

brief review of the research on individual level

performance.
Individual Level Performance - Cognitive
Abilities and Styles

A great deal of the literature on individual task
performance has focused on examining individual's

cognition in relation to successful performance. More

specifically, both cognitive ability and cognitive styles
have been studied within the realm of individual

performance. It is important to mention that the majority

of the studies regarding cognitive ability or styles in
relation to performance at the individual level tend to

focus specifically on problem solving. However,

meta-analyses examining overall performance have indicated
that general mental ability (GMA)

(i.e., cognitive ability

tests) tend to be a strong predictor of job performance
across all jobs (Bertua, Anderson, & Salgado, 2005;
Hunter, 1980, 1983, 1985, 1986; Hunter & Hunter, 1984;
Salgado, Anderson, Moscoso, Bertua, & de Fruyt, 2003;
Salgado, Anderson, Moscoso, Bertua, de Fruyt, & Rolland,

2003; Schmidt & Hunter, 1998, as cited by Schmidt,
Shaffer, & Oh, 2008). Further, such meta-analytic studies
have provided criterion-related uncorrected validity

coefficients ranging from .38 to .47 (Bertua, Anderson, &
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Salgado, 2005; as cited by Mount & Barrick, 1995). Mount
et al.

(1999) proposed that "although GMA has a small,

direct effect on performance, there is a larger, indirect
effect through its effect on job knowledge" (p. 709).
Additionally, as the complexity of the job increases, the
validity of cognitive ability in predicting job

performance tends to increase as well (Mount & Barrick,
1999; Schmidt et al., 2008). Thus, the relationship

between cognitive ability at the individual level and job

performance is well established. Below we will focus,
however, on the specific link between cognitive ability
and problem solving.

Devine and Philips (2001) define cognitive ability as

"the capacity to understand complex ideas, learn from
experience, reason, problem solve, and adapt" (as cited by
Valacich, 2006, p. 3). Martinsen (1995) mentioned that a

link between cognitive ability and problem solving exists

because cognition is essential when solving a problem.
Researchers interested in this relationship have come to a

consensus and adopted the Cattel-Horn-Carroll (CHC) theory
of cognitive abilities (Floyd, Evans, & McGrew, 2003;

Keith, 1999; Taub, Floyd, Keith, & McGrew, 2008). This
theory posits that three strata, general intelligence or g

(stratum III), broad cognitive abilities (stratum II), and
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narrow cognitive abilities (stratum I), compose the
hierarchical framework of human cognitive abilities (Floyd

et al., 2003). According to Floyd et al.

(2003), this

theory "is supported by a large network of validity
evidence, which includes more than half a century of

factor analytic, developmental, heritability, external

outcome validity, and neurocognitive research evidence"
(p. 156).
Researchers in the area of problem solving are often

interested in examining the processes required to solve
problems that are quantified, which require the use of

mathematical skills and abilities (stratum II). Studies
such as that of Floyd et al.

Taub et al.

(2003), Keith (1999), and

(2008) have used the CHC theory in order to

examine the cognitive predictors that contribute to the
development and maintenance of mathematical skills. They

further proposed that the CHC theory provides a solid
theoretical framework, based on its structure and evidence

that supports its validity, for which to understand the
relationship between individuals' cognitive abilities and

mathematical skills. The results of the studies have

repeatedly demonstrated a statistically significant direct
effect between mathematical achievement or skills and CHC
broad and narrow cognitive abilities.
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More specifically, fluid reasoning (i.e., the ability
to draw inferences, find relationships across concepts and

solve new problems) and crystallized intelligence (i.e.,
the ability to use knowledge, experience, and drawing from
long-term memory), both factors of general intelligence,

not only demonstrate a strong relationship with

mathematical achievement, but also represent some of the
prominent problem solving constructs needed in mathematic

performance, the development of mathematic skills, and

student's achievement in quantitative concept skills.
Comprehension knowledge was reported to be the strongest

by Floyd et al.

(2003), with processing speed also

demonstrating statistical significance in other studies

(McGrew, 1997; Keith, 1999; as cited by Taub et al.,
2008). Thus, studies across time have demonstrated that

mathematical skills and major problem solving constructs
are affected by cognitive abilities within each

individual. This in effect can lead one to deduce that

specific cognitive abilities within each individual have a
key effect on the development of specific abilities such

that it leads to some individuals being more effective at

mathematical problem solving than others.
As previously mentioned, cognitive styles have also

been studied in relation to individual performance. Due to
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the fact that individuals are unique and differ across

many aspects, it is no surprise that individuals also
differ in cognitive styles which further affect the way in
which they approach a task or a problem to solve. Thus,

studies have focused on studying differences between
analytic and innovative cognitive styles, especially the
way in which experience is utilized by the individual when

working on a task. Such is the example of Martinsen

(1995), who proposed that "experience may have a
facilitating or inhibiting effect on problem solving
depending on the cognitive style orientation" (p. 291).
The study was a replication and extension of a previous

study by Martinsen (1993b) and it revolved around the
assimilative and exploratory (A-E) cognitive styles theory
which posits that when involved in cognitive activities,

individuals differ in their disposition depending on past
experience and searching for novelty (Martinsen, 1995).
The main difference being that explorers, those with

innovative cognitive style, are more original and search
for new ways and new solutions when solving problems,

whereas assimilators, those with analytic cognitive
styles, are not as innovative but rather prefer to rely to

past experience and "give priority to upholding cognitive
economy" (Martinsen, 1995, p. 292).
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In both studies by Martinsen (1993b and 1995) the
associations between cognitive styles (analytic and

innovative), experience, and performance in solving

problems were examined, with the new study using analytic

insight problems. Based on the fact that A-E cognitive
styles affect the manner in which experience is utilized

when coping with novelty in a task it was hypothesized

that assimilators would perform better at problem solving
when they had a high level of relevant experience with

such task and that explorers would perform better when
they had a low level of experience (high level of novelty)

in the task. The results of the studies supported the
hypotheses in both cases demonstrating that differences in

cognitive styles predisposes the way in which individuals

utilize experience and therefore affects the way in which
individuals approach the task and solve problems
(Martinsen, 1993b, 1995). Other researchers have also

proposed that experience affects problem-solving
tendencies within individuals according to their cognitive
style preference.

In a more recent study, Pretz (2008) examined the
role analytical and intuitive processes play in relation
to cognitive abilities, experience, and performance in

solving practical problems. According to Epstein's (1991)
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model, analytical processes are explicit, rational, and

intentional. Such processes are, effortful, logical,
rapidly changed, and are undertaken in an active and
conscious manner. On the contrary, processes that are

implicit, tacit, automatic, effortless but slower to

change, and preconscious are referred to as intuitive

processes (Epstein, 1991, as cited by Pretz, 2008).
Sternberg (2000) suggested that tacit knowledge, also

known as intuitive knowledge, is gained through informal

experience, rather than direct instructions, in attempting
to solve practical problems in our everyday lives. In his
study, it was hypothesized that the ability to solve a
problem successfully depends on the interaction between a

person's strategy preference (analytic or intuitive),
their level of experience, and the complexity of the

problem (as cited by Pretz, 2008). According to the

researchers, experience affects the way in which
individuals organize knowledge in problem solving.

Individuals with more experience, "experts", create
knowledge schemas or patterns, and individuals with less
experience, "novices", do not have such knowledge
structures. Further, "the more experience an individual

has, the less complex and more decomposable a problem will
appear to that individual" (Pretz, 2008, p. 555).
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In support of the interaction proposed between

cognitive style and experience, it has been suggested that
experts will have superior performance at problem solving

when preferring analytic processes, composed of schemas,

to solve problems and that novices will perform better at
problem solving when preferring to use intuitive processes
(Hogarth, 2005, as cited in Pretz, 2008). This is due to
the fact that' individuals with experience are able to see

and analyze the information that is relevant to the

problem in a more logical manner, whereas relying on
intuition would cause an experienced individual to not see
the information critical to solving the problem. In

contrast, a novice will not benefit from searching

critical information because it is not as easily apparent

to them, which would cause a novice to perform poorly if

relying on analysis. The interaction between strategy
preference, level of experience and complexity of the
problem was supported by the results of the study. It is
essential to note that Pretz (2008) suggested that neither

strategy is superior to the other, it depends on the
individual, their level of experience with problem
solving, and their cognitive styles, which determines the

organization of knowledge and complexity of the problem.
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Brophy (2006) stated that Creative Problem Solving
(CPS) is characterized by having a variety of stages,

causes, and uses, requiring divergent and convergent
thought, and ranging from a simple and short activity to a
complex and time consuming task. Of great interest, has

been the analyzing of the differences between divergent
and convergent inclination toward problem solving in

individuals. Conclusions reached after reviewing past

studies is that most people tend to be inclined more
toward divergent thinking or more toward convergent
thinking when solving a problem (Brophy, 2000-2001, as

cited in Brophy, 2006), but very few use transition from

one to the other during problem solving process. In a

review of the relevant research, Brophy (1998) concluded

that individuals preferred mode may affect the results of
problem solving in that "a majority of persons are more
inclined and able to solve old problems than to form new
ones, and a minority are inclined and able to do both"

(p. 126). However, both styles are related to performance
in creative problem solving.

Individual Level Performance - Personality Factors
Two important dimensions of the problem solving

literature for this study are cognitive ability/styles,
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reviewed above, and personality. The most prominent theory
of personality today is the Five Factor Model or "the Big

Five", which is composed of five independent dimensions of

extraversion, agreeableness, conscientiousness,
neuroticism, and openness to new experiences. The
foundation of this framework is that "the factors remain

stable and consistent over time and situations, and that
each factor predisposes a person to behave in a certain
way" (Peeterson, Van Tuijl, Rutte, & Reymen, 2006,

p. 379). Further, this model has provided a comprehensive

framework for studying individual differences in many
areas of psychology (Barrick & Mount, 1991). Nevertheless,

more research aimed on problem solving performance as a

function of personality is needed.
Specifically, the Big Five framework has encouraged
researchers to evaluate past studies through meta-analyses

in the area of personality and individual performance. The

findings of such meta-analyses offer great contributions
and potential to the problem solving area of research. It

has been found that personality, despite its negative

reputation in the past, is a strong predictor of job
performance across occupations ranging from entry level
workers to executives (Barrick & Mount, 2005).
Additionally, researchers propose that personality has the
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potential to be a valuable tool for predicting future job

performance of job applicants (Barrick & Mount, 1996;

Tett, Jackson, & Rothstein, 1991). More importantly,

personality has been found to increase validity in the

prediction of job performance'when the job is analyzed and
the personality characteristics and requirements for such

jobs are outlined. Thus matching candidate's personality
characteristics with the personality characteristics and

requirements of the job, the outcome will be selecting the
best candidate for such job (Kichuk & Wiesner, 1996).

For example, it has been found that openness to

experience, which is related to creativity, curiosity
(Barrick & Mount, 2005), imaginative, and artisticality,
strongly predicts high performance in training (Barrick &

Mount, 1991; Kichuck & Wiesner, 1996). Therefore,
applicants who score high in openness to experience are

more likely to be successful in training than those who
score low on openness to experience. Additionally, such

employees cope very well with change and contribute to
innovation in the workplace (Barrick & Mount, 1995). The

extraversion dimension has been found to predict
performance in jobs that are characterized by a high
amount of social interaction with others, such as sales

and management jobs (Barrick & Mount 2005). The prediction
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of performance is incremented when the social interaction
is intended for influencing and persuading others as well

as obtaining status and power (Barrick, Mount, & Judge,
2001). The success in such jobs is attributed to the
characteristics of extraversion such as being sociable,

assertive, active, and ambitious (Barrick & Mount, 2005).

Agreeableness was also predictive of performance in

occupations requiring interpersonal interaction. However,
contrary to extraversion, the interaction's purpose is in

order to help, cooperate, and support others (Barrick &

Mount, 2005) . Individuals high in agreeableness tend to be

cooperative, tolerant, courteous, and good-natured. As a
result, this personality dimension has been found to

predict performance in jobs that require a high amount of
teamwork (Barrick & Mount, 2005) and service jobs (Kichuck

& Wiesner, 1996).
In a meta-analysis it was concluded that both
conscientiousness and neuroticism (emotional stability)
are the only two dimensions which validities generally

predict overall job performance (Barrick & Mount, 2005).

According to the researchers, these two dimensions are
"measures of trait-oriented work motivation" and "affect

performance in all jobs through 'will do' motivational
components" (Barrick & Mount, 2005, p. 360).
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Conscientiousness, characterized by dependability,
responsibility, organization, and achievement oriented,
was found to be predictive of performance across all

occupations (Kichuck & Wiesner, 1996). On the other hand,

neuroticism, characterized by anxious, depressed, and

emotional insecurity, has been found to be related to
performance in service jobs. However, the researchers
stated that high levels of neuroticism will affect

performance in all jobs. Additionally, it was found that
conscientiousness and emotional stability together

increase the validity in predicting job performance across
a variety of occupations, more so than any other measure,

such as ability (Kichuck & Wiesner, 1996). As a result of
the above, researchers posit that it is of high importance

to consider the personality of the individual as well as
the personality characteristics of the job in order to

obtain the best candidates. Further, due to the fact that

personality has been shown to strongly predict individual

performance, researchers propose that personality will
also affect the prediction of work team's performance.

Therefore, it has been suggested that it is important for

organizations to consider personality mixes and

compatibility when developing work teams (Kichuck &
Wiesner, 1996). Finally, researchers have concluded
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conscientiousness to be the most consistent predictor of
individual problem solving performance (Barrick & Mount,
1998; Peeterson et al., 2006). Such results are due to the

fact that conscientious individuals are
achievement-oriented (Barrick & Mount, 1998), hardworking,

responsible, self motivated, self disciplined, and task
oriented (Peeterson et al. 2006), thus predisposing the

manner in which they solve a problem.
Additive and Interactive Effects of Cognitive
Ability, Cognitive Styles, and Personality

Researchers posit that cognitive ability, cognitive
styles, and personality are individual traits that are

related to one another, interact, and influence the manner
in which individuals solve problems and predict

performance (Kolb & Kolb, 2005; Mount, Barrick, & Strauss

1999). For example, Mount et al.

(1999) examined the

interactive effects of cognitive ability and personality,
more specifically general mental ability (GMA) and

conscientiousness. Out of the five personality measures,
conscientiousness was chosen due to its association with

motivation trait, which is a critical assumption in

testing such an interaction. Even though GMA and
conscientiousness are stable predictors of performance

across all jobs, little is known about the joint
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relationship of these two traits in predicting performance

(Mount et al., 1999). Some researchers propose that

ability and personality predict performance by combining
interactively, while others believe an additive
combination exists. "The question of whether ability and
motivation combine multiplicatively or additively has been
of long standing interest in the field" (Mount et al.,

1999, p. 171).

The interactive view is based on early models of work

performance (Campbel, 1976; Heider, 1958; Maier, 1958, as
cited by Mount et al., 1999), which propose that "job

performance is an interactive function of motivation and
ability, P = f(MxA)" (p. 709). This model proposes that

individual level of ability (A) moderates the relationship
between motivation (M) and performance (P). On the other
hand, the additive view posits performance is based on a

positive relationship between personality traits and
ability. However, these two traits (conscientiousness and

GMA) are independent of one another and have a correlation

of zero (Digman, 1990; Mount et al., 1999) . The
implications to this view hold that high scores on a

certain personality trait and GMA result in higher
performance, thus if the scores are additively combined

(summed) leads to even higher performance. Mount et al.
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(1999) concluded that the relationship of

conscientiousness to job performance was not moderated by
ability (GMA), based on the relationship remaining the

same across the three different levels of ability (GMA).
In other words, conscientiousness and ability do not
interact in the prediction of performance. However, the

researchers propose that more investigation examining this
interaction is necessary based on the contradictions that
currently exist across studies.

As previously mentioned, researchers have also

focused on the interaction between cognitive styles and
personality in predicting performance. For example, a
review and analysis by Brophy (1998) focuses on the many

aspects related to individual problem solving, including

cognitive styles and personality. He proposed that

creativity in problem solving in adults correlates with
excitement seeking, activity and assertiveness, which are
all characteristics of the extraversion factor. The manner

in which a person is inclined to resolve problems
(divergent/convergent), has been found to be related to

stable traits of their personality. More specifically,
there are different personality traits that go together
with divergent and convergent thought, such as "being
flexible, persistent, converging divergence, secure
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humility, delayed closure, detached involvement, mindless

perception, relaxed attention" (Brophy, 1998, p. 130).
Additionally, being a divergent thinker has been found to

be associated with openness to experience, internal

control, independence, showing confidence, and ambiguity

tolerance (Brophy, 1998).
Similarly, Kolb and Kolb (2005) proposed that

personality is one of the five levels in the environment

that shape the four styles of learning (diverging,
assimilating, converging, and accommodating). They caution
that learning styles should not be confused or interpreted

as a personality variable, rather personality partially

determines and influences the learning style adopted by
individuals in nearly all situations, especially during

problem solving. More specifically, they propose that
extraversion (sensation type) corresponds with
accommodating learning style and that extraversion

(thinking type) is consisting with converging learning

style. Moreover, assimilating learning style corresponds
to the introverted (intuitive type) and that diverging

style is related to introverted (feeling type)

Kolb, 2005).
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(Kolb &

The Present Study
The present study was a modified replication of

Carter (2008), Fileto (2008), and Kowallis (2008), all of

whom collected and analyzed data as part of the Psychology
438 - Experimental Psychology: Industrial and

Organizational Psychology advanced laboratory class in
spring 2008. In their study, the researchers examined for
the influence of cognitive ability, cognitive styles, and

personality factors on group level performance in
completing a problem-solving task. The purpose of their

study was to analyze which factors (cognitive ability,

cognitive style, and/or personality) was a stronger
predictor of group performance. Previous researchers have
also examined cognitive ability, cognitive style, and

personality traits of group members in order to determine
which play a stronger role and thus lead to successful

performance of the group (e.g., Barrick et al., 1998).

Unfortunately, the reported findings of such studies are
not consistent' with each other. However, the inconsistency

in the results may be due to the fact that previous
studies have used different types of tasks, different

criteria for performance, and different group sizes. The
study by Carter (2008), Fileto (2008), and Kowallis

(2008), unlike previous group performance studies,
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evaluated group performance in regards to cognitive and
personality factors in solving an analytical task (i.e.,
Zin Obelisk) with a single correct answer, rather than

expert opinion (e.g., Lost at Sea). Further, group
performance was determined by whether, and how quickly,
the groups successfully solved the Zin Obelisk task,

rather than how it matched expert opinion.
The degree to which the personality of each member

contributed to group outcomes on the problem solving task
was assessed by utilizing Saucier's (1994) Big Five:

Mini-Markers. Without communication and sharing of
information amongst members, it was impossible to solve
the Zin Obelisk task. Additionally, cognitive ability of

group members and learning styles were also assessed

through the Employee Aptitude Survey #6 (EAS #6)
(Grimsley, Ruch, Warren, & Ford, 1985) and the Learning
Styles Inventory (Kolb & Kolb, 2005), respectively. A

total of 56 groups were assessed (total number of
participants was 251), all composed of students from the

College of Social and Behavioral Sciences and the College
of Business and Public Administration at California State
University, San Bernardino. In the study by Carter (2008),

performance in groups was studied in relation to group

composition. More specifically, the relationship between a
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group's cognitive ability composition and performance in

problem solving was examined. Group member's cognitive
ability scores were assessed and averaged together in

order to determine the group's level (maximum, mean,

minimum) of ability. Further, groups that contained a
greater proportion of members with high numerical

reasoning ability were hypothesized to have higher

performance, solve the task correctly and in a shorter
period of time, than groups composed of members with

medium or low numerical reasoning ability. Results of the

study demonstrated that group performance can be
significantly predicted from group composition and that a

group's cognitive ability has a strong relationship to the
performance outcome of the group. It was also concluded

that mean and maximum group member score were
significantly related to group performance, while minimum
group member score and group variability were not
significantly related to group performance.

In a second write-up of the same larger study,
Kowallis (2008) focused on member's cognitive style,
specifically he focused on the relationship between group

member's analytical thought and group performance.
Kowallis hypothesized that groups composed of a higher

number of analytical thinkers were more likely to solve
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the problem correctly and in a shorter period of time.

Results of the study indicated that the higher the mean
measure of analytical thought within a group, the more

likely that group was to solve the problem and solve it in
a time that was significantly faster. Additionally, it is

essential to note that the results from the EAS #6 gave
significant support to the hypothesis, while the results
from the LSI measure did not provide support.
The relationship between group performance and

composition of the group in relation to personality was
examined by Fileto (2008). Specifically, it was predicted
that teams composed of a higher number of extraverted

members and teams that contained conscientious and

agreeable members would finish the Zin Obelisk task
faster. The results of this portion of the study

demonstrated that group personality (extraversion,

conscientiousness, and agreeableness) did not predict
group task performance. Regarding extraversion, no

relationship was found between having more extraverted

members in the group and successful problem solving

performance. Rather, it was concluded that the more

variable a group is in terms of extraversion, the more

likely the group will complete the task. Additionally, no
relationship was found between groups composed of
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conscientious and agreeable members and problem solving

performance (task completion). Finally, even though
emotional stability was not a dimension of central focus

in this study, results demonstrated that groups who had
more variability in terms of emotional stability took

longer to complete the task and were less likely to

complete the task. Our study also examined cognitive
ability, cognitive style, and personality (using the same

measures as this recent study) as it relates to
performance, but focused on the individual level in order

to evaluate whether we obtain comparable results to the

previous authors.
Hypotheses

On the basis of the literature reviewed, the
relationship between cognitive ability at the individual

level and performance is well established. Numerous

empirical studies and meta-analyses have demonstrated that
general mental ability (GMA) strongly predict performance

across all jobs (Schmidt, Shaffer, & Oh, 2008). Further,
the results of the study by Carter (2008) demonstrated

that groups composed of members with high numerical
reasoning ability had higher performance in the task.
Therefore, the following hypotheses were proposed:

24

Hypothesis la: There will be a positive correlation
between cognitive ability (numerical reasoning ability)
and solving the Zin Obelisk Task. That is, the higher the

cognitive ability the individual has the more likely s/he

is to correctly solve the Zin Obelisk task on time (30

minutes or less).
Hypothesis lb: There will be a negative correlation
between cognitive ability (numerical reasoning ability)
and time it takes to finish the Zin Obelisk task. That is,
the higher the cognitive ability of the individual the

less time it will take to finish the Zin Obelisk task.

Kowallis (2008) utilized the Learning Styles
Inventory (LSI - Kolb & Kolb, 2005) in order to assess
participant's cognitive styles preference. The LSI

distinguishes between divergent, assimilating, converging,
and accommodating styles. Due to the fact that our study

is a replication, the LSI was also utilized in our study

in order to assess participant's cognitive styles.
However, it is essential to note that divergent style in
the LSI is comparable to explorers used by Martinsen

(1993b and 1995) and to divergent style used by Brophy

(2001). Additionally, the assimilating style in the LSI is
comparable to assimilators used by Martinsen (1993b and
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1995) and converging style is similar to convergent style

used by Brophy (2001).

Numerous studies have supported the major role

experience plays in cognitive style preference during

problem solving (Brophy, 2001; Martinsen, 1993b and 1995;
Pretz, 2008). It has been noted that individuals differ in

their cognitive style disposition depending on past
experience and searching for novelty. Further, the level
of experience the individual has can either facilitate or

inhibit overall performance (Martinsen, 1995), for example
the more experience an individual has, the problem will

appear less complex to that individual (Pretz, 2008). Such

is the case of the studies by Martinsen (1993b and 1995)
in which results demonstrated that explorers (i.e.,

individuals with innovative cognitive styles, search for
new ways and new solutions when solving problems) had

higher performance at a given task when they had a low
level of experience (high level of novelty) on the task.

On the other hand, assimilators (i.e., individuals with

analytic cognitive styles, not as innovative, and rely on
past experiences) perform better when they had a high

level of relevant experience with the task at hand.
Divergent and convergent styles have also been studied in

relation to problem solving. Brophy (2001) proposes that a
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divergent style plays a role during the creation and
innovation of ideas and that a convergent style is

characterized by "evolving and adapting old ideas to new
needs or circumstances" (p. 440). Further, both divergent
and convergent styles were found to be important during

solving a creative problem due to the fact that both

styles encourage innovation, exploration of new ideas, and
creativity during problem solving (Brophy, 2001).

For the purpose of this study, the Zin Obelisk task
was used in order to assess individual's problem solving

performance. The Zin Obelisk is a complex analytical task.
Due to the fact that individuals will not have experience

in this task, novelty towards the task will be high. As a
result, we hypothesized the following:
Hypothesis 2a: Individuals with diverging and

converging cognitive styles are more likely to correctly
solve the Zin Obelisk task on time (30 minutes or less)

than individuals with assimilating and accommodating
cognitive styles.
Hypothesis 2b: Individuals with diverging and

converging cognitive styles are more likely to finish the
Zin Obelisk task in a shorter period of time than

individuals with assimilating and accommodating cognitive
styles.
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Surprisingly, Fileto (2008) did not find a
relationship between group personality (extraversion,

conscientiousness, and agreeableness) and group task
performance in solving the Zin Obelisk task. However,

results of meta-analyses have demonstrated that
personality is in fact a strong predictor of job

performance at the individual level (Barrick & Mount,

1998; Peeterson et al., 2006). Further, researchers have
concluded that specifically conscientiousness generally

predicts individual overall performance (Barrick & Mount,
2005). This dimension is a "measure of trait-oriented work

motivation" and "affects performance in all jobs through
'will do' motivational components" (Barrick & Mount, 2005,

p. 360). Conscientious individuals are hard working,
achievement oriented, and persistent, which leads them to
put forth high levels of effort and persistence in order

to achieve objectives. As a result, they are expected to
be more motivated because they exert effort for a longer
period of time (Mount & Barrick, 1999). In addition,
openness to experience has been found to have a strong
relationship with job performance in occupations that

require creativity and innovation (Barrick & Mount, 1995).
Due to the fact that our study focuses on problem solving
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performance at the individual level using a novel task, we
predicted that:

Hypothesis 3a: There will be a positive correlation
between conscientiousness and problem solving performance.

Specifically, higher levels of conscientious will be

associated with increased likelihood the individual will
correctly complete the Zin Obelisk task on time (30
minutes).
Hypothesis 3b: There will be a negative correlation
between conscientiousness and time to complete the Zin

Obelisk task. Specifically, the higher the levels of
conscientious the less time it will take the individual to

complete the Zin Obelisk task.
Hypothesis 3c: There will be a positive correlation
between openness to experience and problem solving

performance. Specifically, higher levels of open to
experience will be associate with an increased likelihood
the individual will correctly complete the Zin Obelisk

task on time (30 minutes).

Hypothesis 3d: There will be a negative correlation
between openness to experience and time to complete the
Zin Obelisk task. Specifically, the higher the levels of
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open to experience the less time it will take the

individual to complete the Zin Obelisk task.
Hypothesis 3e: Due to the fact that there are no
group dynamics to account for in this study, there will be

a non significant correlation between

introversion/extraversion and whether or not the
individual completes the Zin Obelisk task.

Hypothesis 3f; There will a non significant
correlation between introversion/extraversion and the time
the individual takes to complete the task.

As previously stated, whether ability and motivation
combine multiplicatively or additively in predicting

performance is a long-standing question and of great
interest in the field (Mount et al., 1999). Some

researchers propose that ability and personality predict
performance by combining multiplicatively, while others

believe an additive combination exists. In order to
contribute to this area of research, the joint
relationship between personality and ability was also

investigated. We wanted to investigate whether personality
and ability combined interactively or additively in

solving an analytical timed task. It is essential to
mention that "a critical assumption in testing this
interaction is that the measure of personality used must
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be related to motivation" (Mount et al., 1999, p. 709).

Therefore, similar to previous studies, conscientiousness
was used because it is a measure of trait-oriented work

motivation and a motivational component that predicts
performance across all jobs (Barrick & Mount, 2005) .
Additionally, openness to experience was also used as a

personality dimension due to its relationship to
creativity, which is a required component in correctly

solving the Zin Obelisk task.
Researchers have proposed that some personality

factors have the capability of providing incremental
validity over cognitive ability (Kichuk & Wiesner, 1996;
Mount & Barrick, 1999). In order to examine the additive

relationship between personality and ability in predicting

performance, the following was hypothesized:
Hypothesis 4a: Conscientiousness and openness to
experience will add incremental validity above cognitive

ability and cognitive styles in predicting whether
individuals correctly solve the Zin Obelisk task on time

(30 minutes or less).
Hypothesis 4b: Conscientiousness and openness to
experience will add incremental validity above cognitive

ability and cognitive styles in predicting whether
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individuals finish the Zin Obelisk task in a shorter

period of time.
Following from the old adage that
"Performance = Ability x Motivation" (Locke, Mento, &
Katcher, 1978; Mount & Barrick, 1999), in order to test
the interactive relationship between personality and

ability in predicting performance we hypothesized that:
Hypothesis 5a: There will be an interaction effect
between conscientiousness, openness to experience, and

ability in predicting whether individuals correctly solve
the Zin Obelisk task on time (30 minutes or less).

Hypothesis 5br There will be an interaction effect

between conscientiousness, openness to experience, and

ability in predicting whether individuals finish the Zin
Obelisk task in a shorter period of time.
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CHAPTER TWO
METHOD

Participants
The participants were undergraduate students at

California State University, San Bernardino. There were a
total of 105 participants out of which two of the

participants'

(1 male and 1 female) responses were thrown

out based on suspected random guessing and previously

knowing the answer of the task. An additional three
participants did not provide a response to age and gender.

Ultimately, only 101 participants had usable data that we
used in the analyses. Participants were composed of 12 men
and 88 women with ages ranging from 18 to 52 years old,

with a mean age of 25 years and SD - 6.16. The majority of
the respondents reported their ethnicity to be Latino,

n = 49 (47.6%), 19 (18.4%) were Caucasian, 10 (9.7%) were

African American, 8

(7.8%) were Asian, 11 (10.7%) were

Bicultural, and 3 (2.9%) were other, which included ethnic
groups written by the participants, 1 Indian, 1 Middle
Eastern, and 1 Pakistani. Other demographic information

collected included major in academic studies, current GPA,

current job title, and total number of hours working per

week. All of the participants came from the Social and
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Behavioral Sciences academic college with the majority of

them majoring in Psychology n = 67. See Table 1 and 2 for
a detailed demographic breakdown.
Measures

Cognitive Ability
Cognitive ability was assessed using the Employee

Aptitude Survey #6 (EAS #6)

(Grimsley, Ruch, Warren, &

Ford, 1985). The EAS #6 measures individual cognitive
ability, specifically numerical reasoning, using 20 items

in a strictly timed format (5 minutes) and measures a
person's ability to analyze logical relationships, as well

as the ability to uncover underlying principles and
patterns. Specifically, participants evaluate twenty

number series and decide on the next number in the series
based on the numerical relationship of the set. This test

is part of a multi-aptitude test battery designed to make
selections in employment, placement, and promotion as well
as to assess job performance in various occupations. With

a test-retest reliability of .81 and a job performance

validity of .40 across all jobs, EAS #6 specifically is
used to predict success across various work settings in
which the ability to learn complex information at a fast

pace, understanding instructions, and applying knowledge
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on the job to solve problems is a crucial component of the
job (see Appendix for specific items). The EAS#6 uses a

correction for guessing formula to calculate participants'

scores, where an incorrect answer results in a M point

reduction.
Cognitive Styles
The Learning Styles Inventory (LSI) is a measure of

cognitive or learning styles preference rather than
cognitive ability. Currently on its fifth version, this

test assesses the manner in which individuals learn from
experience and it is based on experiential learning theory
(ELT). According to Kolb and Kolb (2005),

Experiential learning is a process of constructing
knowledge that involves a creative tension among the

four learning modes that is responsive to contextual

demands. This process is portrayed as an idealized

learning cycle or spiral where the learner 'touches
all the bases' -experiencing, reflecting, thinking,
and acting-in a recursive process that is responsive

to the learning situation and what is being

learned...ELT proposes that this idealized learning
cycle will vary by individuals' learning style and
learning context.

(p. 2)
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Further, ELT theory proposes that individual's learning
styles are different because personality and environmental
factors (i.e., education, job, task skills) influence a

person's preference, with personality having the smallest
influence. The LSI is based on the experiential learning

theory (ELT)

(Kolb, 1984), a theory that approaches

learning as encompassing four stages including abstract

conceptualization (AC), active experimentation (AE),
concrete experience (CE), and reflective observation (RO).

In simpler terms that means thinking, doing, feeling, and
watching.
The LSI is designed to identify a person's learning

style (Diverging, Assimilating, Converging, or
Accommodating) based their differences on learning

approach. Diverging learning style is characterized by

having the ability to recognize all the different
perspectives and views for one situation, having better

performance in situations that require generation of ideas
(i.e., brainstorming), and preference for gathering

information. People with assimilating learning style are

excellent at understanding large amounts of information
and summarizing it into a logical form, prefer analytical

thinking, and prefer things to be logical rather than

sound. People with a converging learning style like
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finding practical applications of theories, have the
ability to solve problems and make decisions, and have a

preference for technical tasks and problems rather than
social or interpersonal issues. Accommodating learning

style is characterized by learning from "hands on"
experience, acting from gut feeling rather than logical

analysis, preferring to work in a team, and relying
heavily on other people's input when solving problems
(Kolb & Kolb, 2005).

According to the authors, there are two primary

purposes of the LSI: 1) "to serve as an educational tool
to increase individuals' understanding of the process of

learning from experience and their unique individual

approach to learning" (Kolb & Kolb, 2005, p. 5), as a
result, participants would not only become aware of their

learning preference but it further provides individuals

opportunity to control their learning processes and select
different learning approaches suitable for different
learning situations. 2) Also, this inventory is a tool

that contributes to the investigation and understanding of
experiential learning theory (ELT) and individual learning
styles (Kolb & Kolb, 2005).
This test requires participants to complete it in the

same manner in which they would a learning situation, in
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that it requires a person to rely more on one learning
orientation, either abstract-concrete or

active-reflective. In doing so, individuals "rank order"
their orientation preference, abstract, concrete, active,

and reflective. Participants respond to a questionnaire (9

items for LSI 1 and 12 items for subsequent versions) by
ranking four sentence endings. Each of the four sentences

corresponds to a learning style. This instrument has
proven to be a highly reliable measure when tested in a

test-retest study, resulting in a correlation coefficient
of .83 for AE-RO and .71 for AC-CE (Heffler, 2001)

(see

Appendices for specific items).

Personality
Saucier's (1994) Big Five: Mini-Markers have been
quite useful in assessing personality traits within the
Big Five framework. This inventory is based on Goldberg's

(1992) 100 unipolar adjective markers of the Big Five

factor structure (alpha reliabilities ranging from .82 to
.97). The Mini-Markers abbreviated inventory demonstrated

robust alpha reliabilities ranging from .69 to .91. Within
Saucier's Big Five: Mini-Markers, several traits are of

interest in the present study: extroversion,
conscientiousness, and openness to experience.
Participants are asked to rate themselves as accurately as
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possible using a 9-point Likert type response scale

(1 = extremely inaccurate, 9 = extremely accurate) on a

list of 40 different trait words to describe an individual
on the five personality dimensions. This assessment makes
note that individuals should rate themselves as they

perceive themselves not on how they would like to be in
the future. Examples of traits provided in the assessment
are "energetic", "talkative", "uncreative", and "complex"

(see Appendix for specific items).

Problem Solving Task
The Zin Obelisk problem-solving task (Francis &

Young, 1979) was used as a measure of problem solving.
This task is an analytical task that requires participants

to determine on which day of the week the solid
rectangular obelisk was completed. In order to solve the

task, participants must read 35 cards that contain
information, clues, and hints about the construction of
the Zin Obelisk. As participants read through the cards,

they are able to organize the information in the data
organizing sheet, which contains four quadrants labeled
"dimensions of the zin obelisk", "days of the week",

"calculate blocks laid per day", and "other information"
(see Figure 5 in Appendix E).

39

This exercise is typically completed by teams, due to
the complexity of the problem. When done in teams, team

members are each given several pieces of information

essential for the successful completion of the problem.
Therefore, team members need to be able to share
information and listen to each other in order to solve the

problem. However, in the present study individual

participants were given a copy of the Zin Obelisk
instruction sheet on how to complete the task which

includes hints and suggestions for successful task

completion. Additionally, participants received a blank
sheet of paper and pencil and an envelope containing all

35 information cards, and were asked to complete the
exercise individually (see Appendix).
The nature of the Zin Obelisk task, is of high

importance for this study. Being that the task is an
analytical or insight task, restructuring of the problem
is required for successful problem solving performance.

Tasks that require this restructuring process are commonly
used when studying problem solving performance and

cognitive styles due to their strong association with the

function of experience (Martinsen, 1995), such as in the

case of the present study. Even though there are various
types of analytical or insight problems, such as the
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water-lily problems (Sternberg, 1985, as cited by
Martinsen, 1995), the Zin Obelisk task was more

appropriate for this study based on requiring one single

correct answer.
Procedure
Participants were recruited by asking professors to
announce this study and offer extra credit toward course
grades. Participants were also recruited via the

Psychology Department's new Sona-Systems Research
Management internet web site. The Sona-Systems web site
was also used to schedule students and to assign extra

credit. Specifically, participants were scheduled to come

in to a laboratory room of the psychology building in

order to participate in the study using the Sona-Systems
Research Management web site. Participants (1 to 5 at a

time) were escorted into the testing room at the
designated time and provided with a brief introduction and
asked to read the informed consent, which explains the

purpose of the study and requires participant's signature.

Following the informed consent, participants were

administered the EAS #6 first and given 5 minutes to
complete the test.
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After completion of this strictly timed test,
participants received a packet containing the remaining
three questionnaires: Learning Styles Inventory, the

Mini-Markers instrument, and a demographics sheet (see
Appendix). Once participants completed the three

questionnaires, the researcher ensured the correct
completion of the documents and collected all

questionnaires.
Finally, participants were given an envelope that

contained the materials for the Zin Obelisk task. The task
was then timed. As time elapsed the researcher/proctor

circulated around the room to check on the participants to
see if anyone had arrived at the correct answer in solving

the Zin Obelisk task. The correct answer was then noted
and time recorded for each participant along with which

attempt the individual derived the correct answer (see

Appendix for the data recording sheet). The researcher
also made sure that the participant was able to logically

explain how she/he derived the answer to make sure she/he
was not guessing. If the answer was wrong the participant
was asked to continue until they arrive at the correct

time or 30 minutes was up, whichever came first. A review

of the answer was then given to all participants along
with the debriefing form that explains the purpose of the
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study. All participants were thanked for their

participation in the study and those eligible received
extra credit depending if their instructor allowed it.
It is important to mention that during the data
collection process there were two participants who were
not able to meet the above requirements for successful

completion of the study. One participant randomly answered
the EAS #6 (completing it in less than 45 seconds), LSI,

and Zin Obelisk Task. The second participant finished the
Zin Obelisk task in 8 minutes and was unable to explain

how the answer was obtained, which seemed as though the

answer was shared from a previous participant. These two
suspicious cases were discarded and not used in the

analysis.
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CHAPTER THREE

RESULTS
In order to evaluate the statistical quality of the
data, outliers, skewness, and kurtosis of the variables
were examined. The data was filtered in order to exclude

missing values from the analysis, as a result only 103

participants had usable data (e.g., answered correctly the
LSI and EAS #6). After examining the data for
irregularities, two additional outliers were removed, thus
the total number of cases analyzed was 101. According to
Cohen (1992), in order to have a medium effect size and
power of .80, 85 cases are needed for conducting a

Pearson-Product Moment Correlation and 91 cases for

conducting a multiple regression. With 101 cases analyzed,
the criterion was met. An alpha level of .05 was used for

all statistical tests.

Test of Hypotheses
Cognitive Ability
Cognitive ability (numerical reasoning) was

hypothesized to have a positive correlation to individuals
correctly solving the Zin Obelisk task on time (30 minutes

or less), therefore the higher the numerical ability the
more likely the participant was to correctly solve the Zin
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Obelisk task on time (Hypothesis la). Cognitive ability
was also hypothesized to have a negative correlation with

time to finish the task. In other words, the higher the
numerical ability of the individual the less time it will
take to finish the task (Hypothesis lb). The data was

analyzed using Pearson Product Moment Correlation
Coefficient analysis and results can be seen in Table 3.

Numerical reasoning ability was not significantly related
to the individual finishing the task on time; r = .052,

p > .05 (thus hypothesis la was not supported). However,
the negative correlation between numerical reasoning

ability and time to finish the task was supported.

Specifically, the higher the numerical reasoning ability,
the less time it takes individuals to correctly solve the

analytical timed task (r = -.404, p < .05), thus
supporting hypothesis lb.

Cognitive Styles

To analyze the data for our second hypothesis,
individuals with diverging cognitive style and converging

cognitive style are more likely to correctly solve the Zin
Obelisk task on time than individuals with assimilating
and accommodating cognitive styles (Hypothesis 2a),

chi-square analysis was used .The data did not support
Hypothesis 2a. Specifically, it was found that having a
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divergent or convergent cognitive style was not

significantly associated with completing the task
X2

(3, AT - 101) = 3.94, p = .267. Contrary to our

hypothesis, it was found that 63% of individuals with
accommodator cognitive style and 53% of assimilator

cognitive style correctly solved the task on time versus
42% diverging and 40% converging cognitive styles (see

Table 4, Appendix I).

In addition, an analysis of variance (ANOVA) was
performed to investigate the relationship between the

independent variable, cognitive style, and the dependent
variable, time to complete task. It was hypothesized that
the likelihood to finish the task in a shorter period of
time was highest for individuals with diverging cognitive

style and converging cognitive style than those with
assimilating and accommodating cognitive styles

(Hypothesis 2b). By rejecting the null hypothesis,
F (3, 46) = 3.025, p < .05, a significant mean difference
was found between cognitive style and time to complete

task, with 16.5% of the variability in the time to
complete task being related to cognitive style, r|2 = .165.
However, Hypothesis 2b was only partially supported with

converging cognitive style taking the least amount of time

to solve the task (Mean = 16:45) and diverging cognitive
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style (Mean - 24:26) taking the longest to solve the task

(refer to Table 4 for details on means). According to the
Tukey mean comparison test only diverging cognitive style
and converging cognitive style differed significantly in
the amount of time to complete task, mean

difference = 07:41, p < .05. Further, it is important to

mention that our results demonstrate that the maximum

amount of time individuals with converging cognitive style
took to complete the task was 25 minutes and none used all

of the 30 minutes to complete the task.
Personality
Table 3 presents the Pearson Product Moment

Correlation Coefficients that were used in order to

evaluate our third set of hypotheses. Hypothesis 3a and 3b
were not supported. No significant relationship was found
between conscientiousness and the time to complete the

task, r (50) - .016, p > .05 or whether they completed it
or not r (101) = -.015, p > .05. However Hypothesis 3c was
supported. The data demonstrated that the relationship
between openness to experience and problem solving
performance to be non significant with r (101) = .131,

p > .05. Hypothesis 3d stated that openness to experience

would be related to finishing the task faster. This

hypothesis was not supported as there was no significant
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relationship between openness to experience and the time

to complete the task r (50) = -.158, p > .05.
Additionally, the non significant relationship between

extraversion and problem solving performance (Hypothesis
3e) was supported, r (101) = .141, p > .05, but Hypothesis

3f was not supported because a significant relationship
between extraversion and time to complete task was found

r (50) = -.363, p < .05. Specifically, the more
extroverted the individual is, the quicker they solved the

analytic task.
Additive Effects of Cognitive Ability, Cognitive
Style, and Personality
A hierarchical binomial logistic regression and three
step hierarchical multiple regression were used to analyze
the fourth and fifth set of hypotheses. Conscientiousness

and openness to experience were hypothesized to add

incremental validity above cognitive ability and cognitive
style in predicting whether individuals correctly complete
the Zin Obelisk on time (Hypothesis 4a) and in a shorter

period of time (Hypothesis 4b). The variables were entered

in three steps for the hierarchical binomial logistic
regression and hierarchical least squares multiple
regression. Independent variables were entered as follows:
the first step (Model 1) include cognitive ability and

48

cognitive styles; conscientiousness and openness to

experience were added in the second step (Model 2); and
the interaction between personality (openness to

experience and conscientiousness) and ability were added
in the third step (Model 3).

The results of the hierarchical binomial logistic

regression models are presented in Table 5. As can be
seen, the data did not support Hypothesis 4a.

Conscientiousness and openness to experience did not add
incremental validity above cognitive ability and cognitive
styles in predicting problem solving performance. Further,

Table 6 includes the statistical evidence of step 1,
Model 1,

(Mult. R = .605, R2 = .366, Adj. R2 = .309,

F (4, 45) = 6.49, p < .05) for the hierarchical multiple
regression which demonstrated that we can significantly

predict time of task completion from cognitive ability and

cognitive style. As a result, we can explain 36.6% of the

variance in time to complete the task from cognitive
ability (numerical reasoning ability) and cognitive style.
However, the statistical evidence of Model 2 demonstrated

that we cannot significantly improve prediction of time to
complete task by adding conscientiousness and openness to

experience to a model that already contains numerical
reasoning ability and cognitive style (R2 change = .015,
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F change (2, 43) = .510, p > .05). In conclusion, step 2,

Model 2, was not able to support Hypothesis 4b, which
means that conscientiousness and openness to experience

does not add incremental validity above cognitive ability
and cognitive styles in predicting whether individuals

finish the Zin Obelisk task in a shorter period of time.
Interactive Effects, Performance = Ability x
Motivation

Conscientiousness and openness to experience were
hypothesized to interact with cognitive ability in

predicting whether individuals correctly complete the Zin
Obelisk on time (Hypothesis 5a) and in a shorter period of
time (Hypothesis 5b). The results of the hierarchical

binomial logistic regression (Table 5, Appendix J) did not

support Hypothesis 5a. The interaction between

conscientiousness and ability did not significantly
predict problem-solving performance. Similarly, the
interaction between openness to experience and cognitive

ability was not significant in the prediction of problem
solving performance. The statistical evidence of
hierarchical multiple regression demonstrated that we

cannot significantly improve prediction of time to

complete task by adding the interactions of
conscientiousness by cognitive ability and openness to
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experience by cognitive ability to a model that already
contains numerical reasoning, ability, cognitive style,
openness to experience, and conscientiousness

(R2 change = .020, F change (2,41) = .668, p > .05). In
conclusion, step 3, Model 3, was not able to support

Hypothesis 5b, which means that the interactions between
conscientiousness and ability and openness to experience
and ability does not predict whether individuals finish
the Zin Obelisk task in a shorter period of time (see

Table 6, Appendix K).
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CHAPTER FOUR
DISCUSSION
The purpose of this study was twofold. First, to

replicate a previous study that investigated group
performance in relation to cognitive ability and

personality factors by examining problem solving

performance on an analytical timed task (Zin Obelisk task)
at the individual level. Second, to extend the research by
utilizing an analytical timed task; this has not been

previously explored in relation to personality. While

cognitive ability, cognitive styles, and personality

factors have been previously evaluated to have a
significant effect on problem solving (Barrick & Mount,

1998, 2005; Brophy, 1998, 2006; Kichuck & Wiesner, 1996;
Martinsen, 1995; Mount & Barrick, 1995; Mount et al.,
1999; Peeterson et al., 2006; Pretz, 2008; Schmidt, et

al., 2008) these results did not consistently materialize
during the present study. Cognitive ability and cognitive

style did not predict whether the participant was able to
solve the problem-solving task in the allotted 30 minutes.
However, both variables did have a relationship with the

time it took the individual to solve the task.
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Regarding personality, the results of the study

contradict the literature on performance, specifically
relating to conscientious and openness to experience

dimensions (Barrick et al., 2001; Barrick & Mount, 1998,
2005; Kichuck & Wiesner, 1996; Peeterson et al., 2006).
Finally, the additive and interactive effects between

ability and motivation were not supported in predicting

performance and time to complete task. Further evaluation
of the results and supporting literature are presented
below.

Cognitive Ability
The first hypothesis of this study predicted that

individuals with high cognitive ability (high numerical
reasoning ability) were more likely to correctly solve the

analytical timed task (Zin Obelisk) on time and in a
shorter period of time than individuals with low cognitive

ability. The relationship between cognitive ability and
problem solving performance was not supported by the data
in the sense that there were no differences found in

problem solving performance between individuals with high
or low numerical reasoning ability. However, numerical

reasoning had an effect in the time to complete the task.

Results of the study demonstrated that individuals with
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high numerical reasoning ability took less time to

complete the analytical task than individuals with low
numerical reasoning ability.
Surprisingly, the results concerning cognitive

ability and problem solving performance do not support

previous research (Carter, 2008; Schmidt, Shaffer, & Oh,
2008). Several meta-analyses and empirical studies

examining overall performance have found general mental

ability (GMA)

(i.e., cognitive ability tests) to be a

strong predictor of performance across all jobs (Bertua,
Anderson, & Salgado, 2005; Hunter, 1980, 1983, 1985, 1986;

Hunter&Hunter, 1984; Salgado, Anderson, Moscoso, Bertua,
&de Fruyt, 2003; Salgado, Anderson, Moscoso, Bertua, de

Fruyt, & Rolland, 2003; Schmidt & Hunter, 1998, as cited

by Schmidt, Shaffer, & Oh, 2008). Additionally in the
study by Carter (2008), which utilized the same cognitive
ability measures and Zin Obelisk task utilized in this

study, a significant relationship was found between
group's cognitive ability and group's problem solving
performance. Further, researchers have found that the
relationship between cognitive ability and task

performance is well established and as the complexity of
the job or task increases, the validity of cognitive

ability in predicting performance also increases (Mount &
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Barrick, 1999; Schmidt et al., 2008). The Zin Obelisk task

is considered a complex analytical task and its complexity

increases when individuals are asked to solve this problem
independently, and not in part of a group (Carter, 2008).
However, our results did not support the relationship and
validity for cognitive ability to predict performance in

terms of whether the participant solved the problem in the

allotted time frame.
This pattern may be due to the fact that when
utilizing an analytical timed task to measure performance,

additional factors play a role than those found when

performing a job. For example, Mount et al.

(1999)

proposed that "although GMA has a small, direct effect on

performance, there is a larger, indirect effect through
its effect on job knowledge" (p. 709). Therefore, an

explanation for our results may be that cognitive ability
did not predict problem-solving performance due to the

fact that some of the participants were not knowledgeable

in the process or steps required to solve the Zin Obelisk
task. In other words, high numerical reasoning ability
does not guarantee the individual to be successful at

solving an analytical task that requires certain steps,
processes, and comprehension of conceptual terms. In
addition, the time given to solve the task (30 minutes)
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and stress experienced by the participants in solving the

task in a certain amount of time could have also played a

role in obtaining such results.
Even though results of this experiment did not

support high numerical reasoning to predict whether the
respondent ultimately finished the problem-solving task,
it did support the hypothesis that individuals with high

numerical reasoning ability would solve the task in a

shorter amount of time than individuals with low numerical
reasoning. These latter findings are comparable with those
of Carter (2008) and Kowallis (2008) who looked at group
level performance. The pattern of our results may also be
due to the fact that in this study, we assessed cognitive

ability utilizing a measure of numerical reasoning

ability. According to Taub et al.

(2008), processing speed

has demonstrated statistical significance in studies where

mathematical skills were a major component of problem
solving performance. Therefore, given that the Zin Obelisk

task requires an understanding of mathematical principles
and processes, it is no surprise that individuals with

high numerical reasoning ability solved the task in a

shorter amount of time than individuals with .low numerical
reasoning ability.
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Cognitive Styles
Similarly to cognitive ability, individual cognitive

style was not a significant predictor of solving the
analytical timed task in the allotted time, but did

predict the time to complete task. However, our results
pertaining to cognitive style and problem solving
performance are not comparable to those of previous

studies (Brophy, 2001; Martinsen, 1993b and 1995; Pretz,

2008). Martinsen (1995), for example, proposed that
individuals with a diverging cognitive style (explorers)
are innovative, search for new ways and new solutions

during problem solving. On the other hand, assimilators
(assimilating cognitive style) are not as innovative but
rather prefer to rely on past experience. He concluded

that when faced with a task high in novelty, such as the
Zin Obelisk task, individuals with diverging cognitive

style will have high problem solving performance and

assimilators would perform better at problem solving when
they had a high level of relevant experience with the

task.
Additionally, Brophy (2001) proposed that diverging
cognitive style and converging cognitive style play an
important role while solving a creative problem because

both styles encourage innovation, exploration of new
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ideas, and creativity. The Zin Obelisk task requires a
high amount of creativity and innovation in order to find
the correct answer. Also, in order to ensure novelty,

participants who had previously solved this task could not
participate in the study. As a result, we predicted that
individuals with diverging and converging cognitive styles
were more likely to solve the task and in a shorter amount
of time than individuals with assimilating and

accommodating cognitive styles.
However our study offered no support and contradicted

results of previous studies, in that there was no
significant relationship between diverging and converging
cognitive style and correctly solving the analytical task.

In the current study, individuals with assimilating and
accommodating cognitive styles had a higher percentage of

correctly solving the Zin Obelisk task (see Table 4,

Appendix I). In regards to time to complete task, the
hypothesis was partially supported. Our data demonstrated
that as predicted individuals with converging cognitive

style took the least amount of time in correctly solving
the task. However, contrary to our hypothesis, those with

diverging cognitive style took the most amount of time to

complete task out of the four cognitive styles.
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One factor that could explain the results obtained is

that even though the Zin Obelisk task was novel to the

problem solver, the processes involved and mathematical

steps required to find the correct answer were not new and
required less creativity for the participant than we had
surmised. Thus, having creative .initiatives may have had

an inhibiting effect of problem solving (Martinsen, 1995).
Based on comments made by the participants and taking in

consideration the manner in which they tried to solve the
task it seemed as though some participants found the task
very complicated and/or utilized a more creative approach
than required in finding the answer and deviated from the

process. Consequently, when explained how the problem
could be solved, the process seemed too simple to the
participants as they were expecting a more complex problem

solving process. As a result, individuals with a diverging

cognitive style were less likely to correctly solve the
task. Thus, relying on past experiences to solve this task
led to individuals with assimilating and accommodating
cognitive styles to be successful at solving the problem.

A second explanation for our results may be that
participants lack the ability to "switch" or adapt to the

appropriate style for solving this particular problem.

According to Kirton (2003), "cognitive style is a
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preferred manner of problem solving, but people are able

to function in a non-preferred style (e.g., an adaptor can
adopt the innovative style and vice versa) by using coping

behavior, which is stressful" (p. 675). Therefore the

inexperience with coping behavior plus the stress

experienced during problem solving, may have contributed
to individuals remaining in their preferred style and
unable to solve the task. A final contributing factor to
our results may be that divergent thought creates several

ideas from a single starting point and convergent thought
starts from multiple points and seeks out the most useful

conclusion (Brophy, 2001). This may be an explanation as
for the time differences in task completion between

individuals with diverging and converging cognitive
styles.

Personality

In the current investigation correlations between
personality, as it relates to problem solving performance,
and time to complete task were analyzed. It was surprising

to find that conscientiousness was not significantly
related to individual problem solving performance and
doing so in a shorter amount of time as was hypothesized.

Meta-analyses have consistently demonstrated that
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conscientiousness, which includes characteristics of
organization and achievement oriented (Kichuck & Wiesner,

1996), generally predicts overall job performance (Barrick
& Mount, 2005), across all occupations (Kichuck & Wiesner,
1996), and is the strongest predictor of individual

problem solving (Barrick & Mount, 1998; Peeterson et al.,
2006). Even though the current study failed to show

supporting evidence of the predictive validity of
conscientiousness and performance, the results of this
study are comparable to those of Fileto (2008) and Carter

(2008), in which they also failed to find a relationship
between conscientiousness and team performance on the Zin
Obelisk task.

Based on the obtained results, it is reasonable to
conclude that one explanation for the inability to find
significant relationship between conscientiousness and

problem solving performance in this replicated study may
have something to do with the task utilized. For example,
the importance of understanding the task at hand and

performance in relation to personality has been urged by

previous researchers (Barry & Stewart, 1997). Researchers
have proposed that personality increases the validity of
performance when the job or task is analyzed and the

personality characteristics and requirements for such a
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job are outlined. Thus, matching the candidate's

personality characteristics with the personality
characteristics and requirements of the job/task will

result in higher productivity and performance (Kichuck &
Wiesner, 1997). For example, extraverted individuals have

higher performance in jobs with high social interaction,
such as sales and management jobs (Barrick & Mount, 2005).

Therefore, our results together with the results of Fileto
(2008) and Carter (2008) serve to suggest that analytical

timed tasks may be an exception in conscientiousness

predicting performance.
Another explanation for such results may be that

conscientiousness affects job performance through goal

setting and goal commitment, based on its relationship to
motivational mechanisms (Barrick, Mount, & Strauss, 1993,
as cited by Mount et al., 1999). As a result,
conscientious individuals have been found to autonomously
set goals and achieve goals, resulting in studies

consistently finding a predictive relationship to

performance. Therefore, given that individuals were asked
to participate in a problem-solving task could have

resulted in the task not offering motivation, goal

creation, or the sense of achievement that

conscientiousness individuals need for performance. This
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supports the proposition that conscientiousness is a valid
predictor of performance for only specific niches and

occupations (Barrick & Mount, 2005). As a result, no

relationship was found between conscientiousness and
problem-solving performance is this somewhat artificial
laboratory task.

Further, the current study did not provide supporting

evidence for the hypothesized positive correlation between
openness to experience and problem solving performance,
therefore, higher levels of openness to experience was not

related to the individual correctly solving the task on
time. Similarly, the study failed to show support for time

to complete the task. Therefore, high level of openness to
experience is not related to completing the task in a

shorter amount of time. Researchers have suggested that
openness to experience is related to creativity, curiosity

(Barrick & Mount, 2005), innovation, and coping well with

change (Barrick & Mount, 1995), which are characteristics
necessary in order to solve the Zin Obelisk task. However,

such results did not materialize in this study. When

solving an analytical timed task, no significant
relationship was found between openness to experience and

problem solving performance. Another reason for not

finding a significant relation in time to complete task
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could have been due to the change in sample size between

Hypothesis 3c (N = 101) and 3d (N = 50). That is, power
was lost in testing the time relationship and a

non-significant relationship was found despite the two
correlations being very similar in size (i.e.,

.172 versus

-.158) .
Finally, the current study supported the

non-significant relationship between extraversion and
problem solving performance. Extroversion was ineffective
in predicting whether or not the individual completed the

Zin Obelisk task. This finding is no surprise because we

had predicted such results due to the fact that
individuals were solving the task individually rather than
in a group. Extraversion has been found to predict

performance in jobs that are characterized by a high

amount of social interaction with others, and this
prediction is incremented when the interaction is intended
for influencing and persuading others (Barrick et al.,

2001; Barrick & Mount, 2005) . Therefore, when working in a
group, extraversion plays a significant role, especially
in solving a task where information needs to be exchanged

between the team members, such as the Zin Obelisk (Barrick

et al., 1998). However, when solving the problem
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individually, extraversion did not play a significant role

as expected.
Surprisingly, however, the results concerning
extraversion and time to complete task did not support our

hypothesis. Extraversion was found to be significant in

predicting time for individuals to complete the Zin
Obelisk task. Even though such results were surprising and

against our predicted relationship, they offer partial

support to the relationship proposed by Brophy (1998)
between creative problem solving and extraversion. He

proposed that creativity in problem solving in adults

correlates with excitement seeking, activity, and
assertiveness, which are all characteristics of the
extraversion factor. Another reason for the results

obtained may be the high levels of assertiveness that
characterizes extraverted individuals and is attributed to

their performance (Barrick & Mount, 2005). Thus, the Zin
Obelisk task required high levels of creativity and

assertiveness in order to be solved, therefore in this
study extraversion predicted time of task completion, but
not problem solving performance.
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Additive and Interactive Effects of Cognitive
Ability, Cognitive Style, and Personality
The current study failed to show the hypothesized

additive effect in that conscientiousness and openness to

experience did not add incremental validity above and
beyond cognitive ability and cognitive styles in

predicting whether individuals correctly solve the task on
time and in a shorter period of time. Therefore, our

findings contradict the propositions of previous

researchers in that some personality factors have the
capability of providing incremental validity over

cognitive ability (Kichuk & Wiesner, 1996; Mount et al.,

1999). Further, our results contradict those obtained by
Mount et al.

(1999) when testing the additive effect.

Accordingly, "both personality traits and ability have a

positive relationship with performance and each of these

relationships is independent of the other" (p. 709). Their

results like those of previous researchers examining the
additive effect (e.g. Digman 1990, as cited by Mount et

al., 1999) demonstrated a correlation between general
mental ability (GMA) and conscientiousness of zero,

meaning as the scores on personality traits and GMA

increases, the performance also increases. Also when the
personality trait scores and GMA are summed together
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results in higher performance (Mount et al., 1999).
Therefore, concluding that conscientiousness adds

incremental validity to the prediction of job performance
after accounting for ability.
The current study also failed to show the

hypothesized interactive relationship between personality
and ability. Previous researchers have examined the

interaction between conscientiousness and ability in the

prediction of performance (Barrick et al., 1999, 2005) and
have found a significant interactive relationship (French,
1958; Kipnis, 1962; Wright et al., 1995; as cited by Mount

et al., 1999). Specifically, they proposed that ability
moderates the relationship of conscientiousness to job
performance. However, the multiplicative combination based

on the model P = M x A of conscientiousness x ability and
openness to experience x ability hypothesized to predict

whether individuals correctly solve the task on time and
in a shorter period of time, were not supported.

Therefore, the results of this study are similar to those

previous researchers who also tested this interactive
relationship and failed to find a significant relationship
(Dodd, Wollowick, & McNamara 1970; Hobart & Dunnette,

1967, as cited by Mount et al., 1999; Mount et al., 1999).
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Mount et al.

(1999) stated that the interactive

relationship between ability and personality in predicting
performance was not supported because none of the previous

used a valid construct to measure conscientiousness. Even
with the use of the Mini-Markers in assessing personality,
we failed to find a significant multiplicative
relationship between ability and personality. This pattern

is probably due in part to the sample size used in this
study (Mount et al., 1999). Further, from a statistical

standpoint, our results are not surprising based on the

personality traits used. Conscientiousness was not
significantly correlated to performance and time and

openness to experience was found to be correlated only to

performance but not in time to complete task. On the other

hand, results indicated that extraversion was significant

in predicting time to complete task. However, we did not
factor it into interaction effect.
Theoretical and Practical Implications
The current findings have important theoretical and

practical implications. Theoretically, first, the current
study provides implications to the area of cognitive

ability, cognitive styles, and personality in relation to

problem solving. Cognitive ability and cognitive styles
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have been examined in relation to performance in solving

an analytical task. However, our current study extended
the literature in the area of personality by examining

personality traits in relation to performance in solving
an analytical task. Second, based on the results obtained,
the current study demonstrated that cognitive ability,

cognitive styles, and conscientiousness are not predictive

of problem solving performance in the case of an
analytical timed task. These studies contradict results of

empirical studies and meta-analyses examining performance
that concluded cognitive ability to be the stronger
predictor of individual performance across all jobs

(Schmidt, Shaffer, & Oh, 2008). Nevertheless, these

results provide important insight in identifying important

factors in solving an analytical timed task at the

individual level.
Third, studies have demonstrated that personality,
despite its negative reputation in the past, is a strong

predictor of job performance across occupations ranging
from entry-level workers to executives (Barrick & Mount,

2005). Further, researchers have concluded
conscientiousness to be the most consistent predictor of

individual problem solving performance (Barrick & Mount,
1998; Peeterson et al., 2006). The current study
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demonstrated that when solving analytical timed task,
conscientiousness was not a predictor of problem solving

performance and demonstrated openness to experience and
extraversion to be important factors in problem solving
performance and time to complete task. These results

contribute to the studies which advocate revival in the
use of personality as a selection measure due to its

strong predictions in performance (Kichuck & Wiesner,

1996). More specifically, these results support those
researchers who propose personality to be a better
predictor of performance when matched to a particular task

or occupation (e.g., Day & Silverman, 1989).

Practically, at the cognitive ability and cognitive
styles level, the current study provides important

implications to the workplace, especially to selection
programs and task/job assignments. Various recent surveys

provide evidence for the increase in popularity in the use
of GMA and cognitive ability tests for selection and

assessment purposes amongst UK organizations (e.g.,
Hodgkinson & Payne, 1998; Keenan, 1995; Ryan, MacFarland,

Baron, & Page, 1999; Salgado & Anderson, 2002; as cited by

Salgado, Ones, & Viswesvaran, 2001). Additionally, several
meta-analytic studies provide supporting evidence in GMA
tests being used for selection purposes in the USA (e.g.,
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Hunter & Hunter, 1984; Schmidt, 2002; Schmidt & Hunter,
1998, as cited by Bertua, Anderson, & Salgado, 2005).
According to Brophy (2001) , problems may be solved in
varied ways, but the more efficient will use less time,
effort, and other resources to do so. Therefore,

organizations can benefit from assessing cognitive ability

from their employees in occupations where speed is a

requirement for the job. More specifically, given the
association found between high numerical reasoning ability
and time to complete tasks, such results provide great

benefits to occupations where high numerical reasoning

ability is required. Also, assessing employee's numerical
reasoning score and having employee's scores on profiles
can increase job/task efficiency productivity by matching

tasks to employees.
Similarly, assessing employee's cognitive style

provides benefits to the workplace. In the case of being
faced with a complex task or analytical task, it is

easier, more effective, and cost efficient to match an

employee with a task based on their cognitive style than
training an employee to perform the task (Brophy, 2001).

Further, organizations could contribute from outlining the
requirements for a job in relation to personality

characteristics. As a result, personality can be used
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along with cognitive ability assessments in order to

select the best candidate for the job. In which case,
people high in extravertion and with high numerical

reasoning ability will be hired for an occupation that is

analytic by nature and needs to be performed in a certain

amount of time. According to Dunn, Mount, Barrick, and
Ones (1995), the factors are employee's information that

is used during hiring decision-making. Therefore, the
current findings provide further information for selection

managers and selection systems by focusing in the problem

solving of an analytical task.
Group Problem Solving
The results of this study also provide important

implications for groups. Due to the wide use of work teams

in organizations, it is of great importance theoretically
and practically to understand the factors that contribute

to success of work groups. Further, it is essential to

recognize ways to improve the effectiveness of the teams
in the workplace. Currently, organizations have failed to
obtain maximal benefits from work teams. The findings of

this study, even though focused at the individual level,
can be translated into group problem solving. For example,

as previously suggested, organizations can create profiles
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of employee's level of cognitive ability, cognitive
styles, and personality in order to compose teams with

maximum and medium cognitive ability, due to their

superior performance. Using the cognitive styles of
employees in order to assign them to a specific task is

more profitable for organizations than investing in

training programs (Brophy, 2001). Having the ability to
compose groups "correctly" has the advantage of leading

toward successful performance. Thus, understanding how
each individual can contribute to the success of a work

team is important.
Limitations of the Study

With all studies there are limitations that are
either unseen from the start or the means to deal with

them just are not available. Additionally, generalizing
the results of this study to real-world settings, it is

imperative that certain variables are factored in. For
example, one factor that could have affected the study was
the time given to complete the task. Participants only had

30 minutes to complete the task. In settings outside of
the lab, individuals are usually granted more than 30

minutes to complete a task or solve a problem. As a

result, we created somewhat of an artificial time limit in
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the present study that is unlikely to be present in an

applied setting.
In addition, the demographics of the participants may
have also had a limiting factor. The majority of the
participants were undergraduate Psychology students.
Additionally, inconsistencies were observed in the

personality measure responses in that participants
endorsed words representing both introversion and

extraversion. Further, a pattern was observed when
collecting data in that the majority of the Latino/a
participants (which were a majority of the overall

participants) had difficulty understanding and answering
the Mini-Markers survey due to the high English vocabulary

required. Therefore, the results of the study could have

been affected by the inconsistent answers provided in the
personality measures. Also, while the study did have a
reasonable sample size (N = 101), increasing the sample

size would have added power in supporting the proposed
hypotheses (Mount et al., 1999).

Future Directions for Research
Future research should examine individual ability,

cognitive styles, and personality in relation to task type
and individual performance. An important aspect of this
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study was that an analytical timed task that contained a

single correct answer was utilized. Therefore, researchers
should evaluate individual performance utilizing different

types of tasks because it is essential to take into

account the function that task type plays on predicting

individual performance. For example, according to
Michaelsen, Watson, and Black (1989) the lack of empirical

support in problem solving performance, both at the
individual and group level, can be attributed to the
nature of the individuals, tasks, or settings in which

research is often conducted. Therefore, in order to obtain

results that better relate to the workplace, future
research should include a sample of individuals currently

working in organizations. Further, it would be helpful to

utilize a variety of tasks that are commonly used in the
workplace. For example, using projects or problems to

solve that the individuals are exposed to in the
workplace, such as in the areas of finance, marketing,

business development, and organization development.
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APPENDIX A
FIGURE 1. MINI-MARKERS: A BIG 5 PERSONALITY SCALE
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Figure 7: Mini-Markers: A Big 5 Personality Scale

MINI-MARKERS: A Big 5 Personality Scale
How Accurately Can You Describe Yourself?
Name:
Please use this list of common human traits below to describe yourself as accurately
as possible. Describe yourself as you see yourself at the present time, not as you wish
to be in the future. Describe yourself as you are generally or typically, as compared
with other persons you know of the same sex and of roughly your same age. Before
each trait, please write a number indicating how accurately that trait describes you,
using the following rating scale.
-------------------------------- \
f-------------------V

4

1

2

3

Extremely
Inaccurate

Very
Inaccurate

Moderately
Inaccurate

6

7

S

9

Slightly
Accurate

Moderately
Accurate

Very
Accurate

Extremely
Accurate

5

Slightly Neither Inaccurate
Inaccurate
nor Accurate

Bashful

Energetic

Moodv

Systematic

Bold

Envious

Organized

Talkative

Philosophical

Temperamental

Careless

____ Extraverted

Cold

Fretful

Practical

Touchv

Complex

Harsh

Quiet

Uncreative

Cooperative

Imaginative

Relaxed

Unenvious

Creative

Inefficient

Deep

Intellectual

Shy

Unsympathetic

Jealous

SIoppv

Warm

____ Disorganized

Efficient

Kind

____ Rude

____ Sympathetic
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Unintellectual

Withdrawn
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APPENDIX B

FIGURE 2. DEMOGRAPHICS QUESTIONNAIRE
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Figure 2'. Demographics Questionnaire

DEMOGRAPHICS
Please answer each of the questions below to the best of your knowledge by
checking the appropriate box or filling in the appropriate information

1.

Age:

2.

Gender: M___ F___

3.

Ethnicity: Asian (Asian American)____
African American (Black)____
Caucasian (White)____
Native American____.
Latino (Hispanic)____ (please indicate specific Hispanic origin

________ yrs

below)
_________________________ (e.g., Mexican, Puerto Rican, Columbian etc)
Bi-cultural____ (please indicate multiple ethnic origins)

Other______ (please specify)__________________________
4.

Major___________________________

5.

Current GPA_____________ (your best guess is fine)

If you work,

5.

What is your current job title?___________________________

6.

How many hours per week do you work on average?_______________
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APPENDIX C
FIGURE 3. ZIN OBELISK INSTRUCTION SHEET
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Figure 3: Zin Obelisk Instruction Sheet

Zin Obelisk Instruction Sheet
In the ancient city of Atlantis, a solid rectangular obelisk (called a zin) was
built in honor of the goddess Tina. The structure took less than two weeks to complete.
The task of your team is to determine on which day of the week the obelisk was
completed. You have up to 30 minutes for this task. Do NOT choose a formal leader.
Each group member will be given several cards containing information related to the
task. You may share this information orally, but you may not show your cards to other
members of your group.

Hints and Suggestions
□

There is a correct answer if you follow the proper steps

□

Take 2 minutes to study the cards and share them verbally with other team

members
□

Each group member has a mix of relevant and irrelevant cards/information

□

It is okay to use a calculator

□

Assign one person to keep track of suggestions (e.g., a scribe) on the data
collection sheet provided, but this person should NOT take the role of a formal
leader
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APPENDIX D

FIGURE 4. ZIN OBELISK DATA ORGANIZATION SHEET
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Figure 4: Zin Obelisk Data Organization Sheet

Data Organizing Sheet - Zin Obelisk
Dimensions of the Zin Obelisk

Davs of the Week

Calculate Blocks Laid per Dav

Other Information

(Note: Schlibs ~ hours; Ponks ~ minutes)

(continue on back if necessary)
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FIGURE 5. ZIN OBELISK CARDS
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Figure 5: Zin Obelisk Cards

Zin Obelisk Task Card Statements
Card statements 1-20 are relevant to the completion of the task and card statements

21-33 are irrelevant to the completion of the task.

1.

The basic measurement of time in Atlantis is a day.

2.

An Atlantian day is divided into schlibs and ponks

3.

The length of the zin is 50 feet.

4.

The height of the zin is 100 feet.

5.

The width of the zin is 10 feet.

6.

The zin is built of stone blocks.

7.

Each block is 1 cubic foot.

8.

Day 1 in the Atlantian week is called Aquaday.

9.

Day 2 in the Atlantian week is called Neptiminus.

10. Day 3 in the Atlantian week is called Sharkday.
11. Day 4 in the Atlantian week is called Mermaidday
12. Day 5 in the Atlantian week is called Daydoldrum.
13. There are five days in an Atlantian week.
14. The working day has 9 schlibs.

15. Each worker takes rest periods during the working day totaling 16 ponies.
16. There are 8 ponks in a schlib.
17. Workers each lay 150 blocks per schlib.
18. At any time when work is taking place there is a gang of 9 people on site.
19. One member of each gang has religious duties and does not lay blocks.
20. No work takes place on Daydoldrum.
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21. What is a cubitt?
22. A cubitt is a cube, all sides of which measure 1 megalithic yard.
23. There are 3 % feet in a megalithic yard.
24. Does work take place on Sunday?
25. What is a zin?
26. Which way up does the zin stand?

27. The zin is made up of green blocks.
28. Green has a special religious significance on Mermaidday.
29. Each gang includes two women.

30. Work starts at daybreak on Aquaday.
31. Only one gang is working on the construction of the zin.
32. There are eight gold scales in a gold fin.
33. Each block cists 2 gold fins.
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Table 1.
Demographic Statistics — Categorical

Gender b

Ethnicity a

Freq.

Female

88

85.4

Male

12

11.7

Latino/a

49

47.6

Caucasian

19

18.4

African American

10

9.7

8

7.8

11

10.7

Other

3

2.9

Biological Psychology

3

2.9

Chemistry

1

1.0

Human Services

7

6.9

Industrial Organizational Psychology

1

1.0

Kenisiology

1

1.0

Liberal Studies

1

1.0

Nursing/Pre Nursing

14

13.6

Psychology

68

66.1

1

1.0

Administrative Assistant/ Front Desk

14

14.0

Restaurant Server / Cashier

10

9.90

Instructor / Preschool / Teacher’s Aid

10

9.90

Supervisor / Manager / Leader

7

7.0

Sales Associate / Representative

8

7.80

Bookeeper

1

1.0

Healthcare / Care Giver

4

4.0

Fashion Expert

1

1.0

Sergeant

1

1.0

Asian
Bicultural

Majora

%

Variable

(Dev., Resources, Child)

Sociology

Job Titlesa

aN=103,

bN=100
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Table 2.
Demographic Statistics — Continuous
Variable

M

SD

Min.

19

Ageb

24.95

6.16

GPA

3.08

0.48

26.73

10.20

Hours Worked Per Week

90

2.0

8

Max

52

4.0
49

APPENDIX H

TABLE 3. MEANS, STANDARD DEVIATIONS, AND
CORRELATIONS OF COGNITIVE ABILITY,

COGNITIVE STYLES, PERSONALITY,
PARTICIPANTS THAT FOUND THE

CORRECT ANSWER, AND TIME

OF CORRECT ANSWER
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Table 3.
Means, Standard Deviations, and Correlations of Cognitive Ability, Cognitive Styles, Personality, Participants that Found
the Correct Answer, and Time of Correct Answer
Variable

M

SD

1

9.34

3.06

-

2

3

4

5

6

7

1.

Numerical Reasoning Score

2.

Agreeableness

58.42

7.84

-.015

-

3.

Conscientiousness

55.56

8.16

-.151

**
.278

-

4.

Extroversion

48.15

12.25

.086

.026

*
.218

-

5.

Emotional Stability

43.90

9.99

-.076

*
.213

**
.328

*
.203

—

6.

Openness to Experience

53.01

7.80

-.006

.151

**
.251

**
.294

-.004

-

7.

Did the individual find

.50

.50

.052

.031

-.015

.141

.107

.131

—

21:42

06:16

**
-.404

.061

.016

**
-.363

.083

-.158

.00

8

correct answer

8.

Time of Correct Answer

Note. N’s range from 50 to 101.

*p<.05.

p<.01
**

Coded a 0 = No and 1 = Yes

—

APPENDIX I

TABLE 4. ANOVA RESULTS FOR TEST OF HYPOTHESES FOR

COGNITIVE STYLES, PROBLEM SOLVING PERFORMANCE
AND TIME TO COMPLETE TASK
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Table 4.
ANOVA Results for Test of Hypotheses for Cognitive Styles, Problem Solving

Performance and Time to Complete Task
Cognitive Style

N

Percentage1

Time Mean

F(3,46)

ri2

1. Accommodating

19

63.3%

0:21:23

*
3.025

.165

2. Diverging

16

42.1%

0:24:26

3. Assimilating

7

53.8%

0:21:55

4. Converging

8

40.0%

0:16:45

*p < .05
1 - Percentage of respondents in this category who determined the correct answer in the

allotted time.
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TABLE 5. LOGISTIC REGRESSION ANALYSES OF ADDITIVE

AND INTERACTIVE EFFECT OF COGNITIVE ABILITY,
COGNITIVE STYLE, AND PERSONALITY ON
PROBLEM SOLVING PERFORMANCE
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Table 5.
Logistic Regression Analyses ofAdditive and Interactive Effect of Cognitive Ability, Cognitive Style, and Personality on

Problem Solving Performance
Model 1
Variable

B

SE

OR

Model 2

95% CI
for OR

B

SE

OR

Model 3

95% CI
for OR

B

SE

OR

95% CI
for OR

Found Correct Answer vs. Not Found Correct Answer

cr>

Cognitive Ability

.04

.07

1.04 .91, 1.19

.03

.07

1.04 .90, 1.19

.04

.70

1.04 .90, 1.19

LSI_Style (1)

.98

.60

2.66 .83, 8.55

1.00

.61

2.71 .82, 9.02

1.12

.63

3.07 .90,10.55

LSI_Style (2)

.10

.56

1.11 .37,3.34

.16

.59

1.17 .37, 3.70

.21

.59

1.24 .39,3.95

LSI_Style (3)

.50

.73

1.64 .39, 6.85

.61

.78

1.84 .40, 8.46

.68

.80

1.97 .41,9.34

C onscientiousness

-.02

.03

.98

.93,1.04

-.02

.03

.98

Openness to Experience

.05

.03

1.05 .99, 1.11

.06

.03

1.06 1.00, 1.13

Conscientiousness by
Numerical Reasoning Ability

.02

.25

.98

Openness to Experience by
Numerical Reasoning Ability

.22

.19

1.24 .85,1.81

Chi-square

df
-2 log likelihood
Cox and Snell pseudo R2

Sample Size
Note.
*p < .05.

4.32

7.51

8.76

4

6

8

135.68

132.50

131.23

.042

.072

.083

101

101

101

LSIjStyle (1) = Accomodating Cognitive Style.
LSI _Style (3) = Assimilating Cognitive style.

**p < .01.

LSI_Style (2) = Diverging Cognitive Style.
OR = odds ratio.
CL = confidence interval.

.93, 1.04
.60, 1.59

APPENDIX K

TABLE 6. HIERARCHICAL REGRESSION ANALYSES OF
ADDITIVE AND INTERACTIVE EFFECT OF COGNITIVE
ABILITY, COGNITIVE STYLE, AND PERSONALITY

ON TIME TO COMPLETE TASK
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Table 6.
Hierarchical Regression Analyses ofAdditive and Interactive Effect of Cognitive Ability, Cognitive Style, and Personality
on Time to Complete Task
Variables

B

p

R

R2

Adj R2

R2 Change

1. Numerical Reasoning Score

-48.26

*
-.407

.605

.366

.309

*
.366

Cognitive Style_AC

13.59

.237

Cognitive Style AE

-8.14

-.154

Cognitive Style CE

-17.15

-.306

-2.88

-.067

.617

.380

.294

.015

Openness to Experience

-5.04

-.092

3. Conscientiousness by Numerical

13.83

.035

.632

.400

.283

.020

-39.97

-.145

Step

kO
CD

2. Conscientiousness

Reasoning Ability
Openness to Experience by
Numerical Reasoning Ability

*p < .05
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